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GHVLJQHG� IRU� WKH� ODERUDWRU\� WHVWV��7KH� IRXQGDWLRQ�V\VWHP�IRU� VWUXFWXUDO�PRGHOV�ZDV�FRQVLGHUHG�DV� VTXDUH�ULJLG�PDWV��$�VSHFLDO�
FRQWDLQHU�ZDV�GHVLJQHG�DQG�FRQVWUXFWHG�WR�VXSSRUW�WKH�VRLO�PRGHO�ZLWK�VSHFLDO�HPSKDVLV�RQ�HDV\�FRQQHFWLRQ�WR�WKH�VKDNH�WDEOH��
7KLV�FRQWDLQHU�DOVR�SURYLGHG�VXIILFLHQW�HQYLURQPHQW�WR�DOORZ�IRU�WKH�HODVWLF�KDOI�VSDFH�RI�WKH�VRLO��

7KHUH� ZDV� D� JRRG� DJUHHPHQW� EHWZHHQ� VKDNLQJ� WDEOH� WHVW� UHVXOWV� DQG� ILQLWH� HOHPHQW� DQDO\VHV�� )URP� WKH� H[SHULPHQWDO� DQG�
DQDO\WLFDO� UHVXOWV�� LW� FDQ� EH� FRQFOXGHG� WKDW� WKH� HIIHFWV� RI� NLQHPDWLF� LQWHUDFWLRQ� LV� QHJOLJLEOH� LQ� FRPSDULVRQ� ZLWK� LQHUWLDO�
LQWHUDFWLRQ��,Q�EXLOGLQJV�ORZHU�WKDQ���VWRULHV�KLJK��WKH�KRUL]RQWDO�DQG�URFNLQJ�PRGH�RI�IRXQGDWLRQ�ZHUH�NQRZQ�WR�EH�WKH�PDLQ�
FDXVHV�RI�VRLO�VWUXFWXUH� LQWHUDFWLRQ��EXW� LQ� WDOOHU�EXLOGLQJV�� WKH�URFNLQJ�PRGH�ZDV� WKH�GRPLQDQW�RQH��7KH�PDMRU�HIIHFWV�RI�VRLO�
VWUXFWXUH� LQWHUDFWLRQ�ZHUH� � IRXQG� WR� EH� LQFUHDVLQJ� ILUVW�PRGH� SHULRG� DQG� GDPSLQJ� UDWLR� RI� WKH� VWUXFWXUH��&URVV�LQWHUDFWLRQ� RI�
DGMDFHQW�EXLOGLQJV�ZDV�VHHQ�WR�EH�PRUH�LPSRUWDQW�LQ�KLJK�IUHTXHQF\�UDQJHV��LQ�FRPSDULVRQ�WR�ORZ�IUHTXHQF\�UDQJHV��,Q�DGGLWLRQ��
WKHVH�HIIHFWV�ZHUH�FRQVLGHUDEOH�LQ�VLPLODU�DQG�QHDU DGMDFHQW EXLOGLQJV�
.H\ZRUGV���6RLO�6WUXFWXUH�,QWHUDFWLRQ��$GMDFHQW�%XLOGLQJV��.LQHPDWLF�,QWHUDFWLRQ��LQHUWLDO�,QWHUDFWLRQ�
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½¹zÀ³�zh)Yvo�Z].1ÒÍ¾¯yu��Z�cyY�¶]v¿M�¾*À«¹yvÀ·�¦k
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¾º¯v³ºº��uyYu�uºk¹�|À³�®WZ£�aZ�Z�cyY�vÀ«ºc�bÀ¬]Z£�uz*¬°�
�Z¸¨k��¾*À«¹yvÀ·��°��ª¯Z��±Y{zº« |ºÀ¯��¬dºt¯�½Z¸d°º�£

½u¹y¹�½Z¸«Z´.Àº��½Y�¶³Z¿Yy�®d�À��(¿���ºc�µzÀ�¹�¾k¹zs
¾¯�©zd´)�©ZdºÀl¿uuº��¶]®d�À��{Y�aZ�Z�cyY�b^g�½Yz]��µ¹È�
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b�Y�

ª¯Z�� Z¸�¿Z¯{M� ¶¯Z³z]Ó©¹vk� yu� ¶)�b�Y� ¶¬oz¯��Î�
b�Y�µv��¶�Ès�¶¬oz¯�yuÎµ{Z��½Z¸«v¯�½YÒ�ÎÍ�ÎÒ¹ÏÍ
\¬��¶¿Z��Z]�¶¤^��'Zs�Z]��´)yv³Y�±¹v]�¶¬oz¯�yu��Ïr�Z��

µ{Z��½Z¸«v¯�[ZÀ��yu�uY{M�n��ªoYz¯�yu��½YÐ¹Ñ�´)yv³Y�
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¶d�z-� yYz£v³Y�µ{Z�� �¿Z¯{MaZ^À)zc� ­Z°c� ®·� y¹Zl¯� ½Z·

¾¿Zc¹u�Ò�ÎÍ�Ò�ÎÒ�Ò�ÏÍ�ÎÍ�ÎÒ�ÎÍ�ÏÍ¹ÎÒ�ÏÍ�¶]
ª�Yº��½Y{Y�������G�D  Z�� Yy¯¾¯�ª¶)�uº�G²À]�¶¬�Z�

¾�¹ Z·�D�b�Y�¾�� ©º�ª¯Z�� Z¸�¿Z¯{M� ¶�º°l¯��Z�cyY
µ{Z�� ½Z¸«v¯� uY{M�'Zs� ¾�z]� iº¯� b�z�� �¿Z¯{M� �½Y

¶«|«{�bpc�¾*À¯Z´¿u��¿Z¯{M�¹ ¾�³Z)z��½¹yZk��¿Z¯{M½Z·
ÎÖÑÍ©Y�¹ ¹zd´�ÎÖÔÕb�Y�~^���¹u�yu�¾�¿Z¯{M�ªoYz¯�²¿Y
{Z�,¹,,'Zs��º³�¹u�½Yz]¯b�Y�¶d�z-�­Zl³Y��¬dt�
]{M�­Zl³Y�½Yz'º³�yu�½Y�¶À«¹Y�±Z*¯zÀÀ�c�uY{M��Z�cyY��¿Z¯
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¶«|«{©Y�½Z·Z¸«v¯�¶]�¹ vÀ«ºc�±Y{z«�|À¯���ºc�|À³�~^��¹ ¹zd´�
bº�Y�µvº� ©Zº°�Y�²¿Y�[Zd��r�Z���À��¹ ¾º³Z¯{�¶º$t¿yZc

¶«|«{¾¤�Y�[Zd��zh)Yvo�Z]�Z·�3*$�zº]Yz]�\Àczc�¶]����J¹
����Juª*º� y�ÎÎ�bº�Y�µvº� ¶ºWYyY�º�Yb^g�¾º³Z¯{�ªº�

{ ²º¿Y�aZºº�Z�ºcyY¶«|«z]Yz]�Z·VHFÍÏ�Í¶]�¶ºkºc�Z]�¶)�bº�Y
½{Zº�«v¯�}ZÀºº¤¯�\¿zº��O ������¶ºº]VHFÍÍÏ�Íºº)�·Z

b�Y�¶dº�Z¿��¶¬oz¯�z·�yu�¶«|«{�½Z·uyº)y�©Z°�Y�{Y�v�]�¹ ª^£
¾º�³Z)z��½¹yZºk �¿Zº¯{MÖº)®Zc�bº�Y�¶d�zº- ­Zºl³Y�¶´º¯Yu

º¯ ¾º�Z�cyY�½Z¸º�³Z)z��¾º«Z°doY�aYzºÀÀ�cvyZd�y�b¬��¶º] Z¸«
¾º�szÀ�uº��©zºd´)�¶«|«{�zgY�yu�µ{Zº� Zº¿ 'Zºs�¶º$t¿yZc

b�Z.´]Zd��(¿�ayº��¶]�¾�³Z)z��½¹yZk�²º¿Y�¾ººº³Z¯{ÎÏ
¶Àº³Zg¾º�³Z)z��µu¹vºp¯�yu�½YÐZc�ÎÕ¶´¯Yu�zh)Yvo�Z]�¹ |cz·�
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¹y�¾¬ºº�Y�½Z¸ºº�¿Z¯{M�­Zººl³Y�{Y�ª^ºº£½�´ºº)yv³Y�½Z¸«vºº¯
'Zºs�¶�ºº°l¯��µ{Zº�¶d�z-�­Zl³Y�¾cZ¯v¤¯�½Z¸º�¿Z¯{M�{Y�½Y
bº�Y�¹ ±Y{z«|À¯�uz*¬°��¾�yz]�Z¸�¿Z¯{M�²¿Y�­Zl³Y�{Y��v·

Z´.Àº� vÀº«ºc�bº£u½Z¸�³Z)z��¹ Z·v¯�¾¿Z�Z´���z�³uyº¯�½Z¸«
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µ{Z��¶ºº¬º�Z�ºl¯�½Z·yu�Yy�µzºÀ��¹ ¶ºº«|«{��º³�zºÀgPc��®·y¹Z
'Zºs �´º)yv³Y�uYu�yYzº£ ¶º�«Z�¯�uyºº¯ µ{Zº��¶À«¹Y��{Yuz�
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[Zdº� ±ºÀº�Yz^À«Z)�\¿zº� ©Zº°�Y¹ ¶¿Z���s�nÀp�c��Z¸l´�
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µ{Z��½Z¸«v¯�aZ�t�¯�Z¸º�¿Z¯{M�­Zºl³Y¾¸kºc�ª]Z£�zÀÀ�c�½Y
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{Y�zd°)�²À.³ZÀ¯Ñb�Y�v�yu��½yYv¿Z��'Zs�½Z¸«v¯��¶lÀd³yu
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bº�Y�µvº� µuYu�[Zd��r�Z��©Z¤d³Y��]Zc�¹ ¶¿yº���Àº� j¿Zdº³
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Yyº�Z�c¾¯�ª¤d´¯�y¹Zl¯�µ{Z��¶]�'Zºs¹�¾º� ¢¿zº� {Y�aZuº��
½Y�µvÀºº$À��­|ººÀ³Z*¯�{Y�aZºº�Z�cyY�©Z¤dºº³Y ¶³ººº- ²ºº¿Y�¶#zºº-Y

¾¯�Yy�aYzºgY�²º¿Y�¶�ºº°l¯�¾º«¹�bº�Y�yYuyºszº]±YºczÀÀ�cyu
¾ºº*À¯Z´¿u�aZºº�t�¯�¾ºº¿YzÀ¯�¹ ~³Z)zºº��½Z¸«vºº¯ rºº�Z��¹

µ{Z�uz§�ºld�k�½Y�
º]�c��Z¸�¿Z¯{M�j¿Zd³�¶º] ¶�kYzº¯ ZÀz��zÀ¹ ¾�Z�cyY�½Z¸�³Z)

µ{Zºº� ½Z¸«vºº¯ ¾ºº¿YzÀ¯¢ºº]Z�¯�¾¬ºº�Y�vºº¯ yu�®ºº· y¹Zººl¯�½Y
©¹vºk�Ò�¶º]bº�u¾º¯vº¿M�j¿Zd³�Z]�©¹vk�²¿Y�j¿Zd³�¶�¿Z¤¯

uz ´¯�½Y�µ{Z��½Z¸«v¯�½Yz]�¶]Zº�¯�©¹vkÑ�¾¯�±Z�³¶)�v·u
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v³ºº�¾º¯ �º]zº¯ ½uvº��¾¯�±Z�³�j¿Zd³��©Zoz·�¶º]¶)�v´·u
½Y�¶º³Z¿Yy�¶¯Z³zº])/86+¹ b£u�{YªÀ¬pc�½Yz]�¾]ºs�bÀ¬]Z£

Z¸°dº�À�½'Zºs�b�Y�yYuyºszº] µ{Zº��¶d*³�²¿Y�¶°cZs�yu
zÀ��yZd�y�¶]�uY{M�n���r�Z��¶º) uºº� ¾º¯ ±Zº�³�zº�Zs�®º¸¯

b�Y�}Z�o�yZÀº�]�'Zºs ¾º�s�¾´p´¯�[Ztd³Y�yu��²¿Yz]Z´]
¶sz#�¾¿YzÀ¯�¹ ¾�z]�©¹vº¯ aYzºÀÀ�c¾�z]��³z)�Z]�'Zs�½Y

�ª*�Ô�¶«|«{�bpc��º�s�¶]½Z·¶]�¾�Z)�b£u�v¿Z]�+y|]
uy¹M�ª°��

Õ�¶lÀd³½zÀ-
½Y�µ{Z��©v¯yZ¸#�z�Zo��·¹&º� yuÒ�ÎÍ�ÎÒ¹ÏÍ½¹y�¶¤^�

�º³�½Z¸´À¯{,,,�9V ���P�VHF��º³¹�,,�9V ���P�VHF�
¶º¯Z³�²Àº¿M�½v´º]¶¤^º� ¢º]Z�¯ÏÕÍÍ¶]�­¹u��¿Yz¿¹�±Yz¿Y�¶«|«{�

¹ µv���¿Z¯{M�±Y{zº« |ºÀ¯�½¹y�®º· y¹Zºl¯�¹ ¾º*c�ayºº�
�º°l¯n���r�Z��¶]��º]z¯�¾·Z.�¿Z¯{M�aZ�È�Y�{Y�¾-y|]�¶

®·�y¹Zl¯�¹ uz ´¯�½Z·�¾º� ¾*ÀcZ°´Àº� �´º)yv³Y��'Zºs uY{M
®·�y¹Zl¯�¹ uz ´¯�½Zº·µ{Zº� ¾º*À¯Z´¿u��´º)yv³Y�²Àº´$°·¹

bº�Y�µvº� ªº�Zo�±Y{z«�|À¯�¶)�v´·u�¾¯�±Z�³�j¿Zd³�¾º]Z¿{yY
z�³�uyº¯�½Z¸«Z´.À��¹ ¶d�Yu�¾^�Z´¯�uzº*¬°��µZ.º�·¹&�Z]�Yy

v´)�¾º¯ vÀº«ºc�¾º�Z)�bº£u�½Yz]�µv��¾oYz���z���²À´$°·
�Àp¯�(¿�±Yº´��¶]�Yy�'Zs�[º¬�¯�uz*¬°��bÀ¬]Z£�'Zs�©v¯

b�Y�µuz§�²À¯Zc�(Àd�ÇYº*�¿¹�bº¿Z¸³�¾º] ¶°Àº³�z]�½y¹z¯�Z]
½Z·�¶d�Z¿�²¿zd°¸¯�±Yºc�¾¯�µv¯M�b�u�¶] ¾¬À¬pc¹�¾]zlc�j¿Zdº³

uz§�¶�Ès�z¿{�mz��¶]�Yy�¢À¤pc�²¿Y�
Î�¾��¾*ÀcZ°´À���´)yv³Y�aYzgY��zcÇZ]�½Z·�~³Z)z��yu�'Zs�

vd�Y�¾¯�¡Z cY�½Y�µ{Zº� ½Z¸«vº¯ ¾¬º�Y�vº¯ {Y�yu�aYzgY�²¿Y�Yx«
v´d�À³�¶kºc�ª]Z£�±Yv´#�Z·�µ{Z��½Y�µ{z«�½z¿x��\À�M�¾]Z¿{yY�

Ï��º³�½Z¸´À¯{�¾*À¯Z´¿u�¾¿Z°´-y|]�\¿zº�,,,¹,,¶]�b^�³�
ºd¯�½Z·�¶«|«{�bpc�¾.´��zd�]���3*$|����J�\Àczc�¶]

u¹vo�yuÓ¹Ñb�Y��\Àczc�¶] Z¸´À¯{�²¿Y�½Y�µ{z«�[Zd��zh)Yvo
u¹vo�yuÏ¹Ò�Îuº��¾¯�b¿º¤c�¾.´��zd�]�¶]�b^�³�z]Yz]��

Ð��ºº³ ½Z¸´ºÀ¯{�yu�,,,'Zs��´º)yv³Y�aYzºgY��zÀÀ�cyu�µ{Z�
v³Yºc�¾¯¹�µuº]�¶kºc�ª]Z£�Z·�µ{Z��¾¿YzÀ¯¹�¾�Z�cyY�½Z¸º�³Z)z�

¹ mzº� yu½Y�µ{z«�½z¿x��\À�M�aZº�«Z�¯�yu�Zº¿ ¹ aZ^º�Zp¯
v�Z]�bÀ·Y�Z]�Z·�µ{Zº���º³�½Z¸´À¯{�yu,,½u¹vo�Zc�aYzgY�²¿Y�

½Z¸³Z°dsZºº� yuÎÒ¹ÏÍ¾ººº«¹ µuººº] ¶kººººc ªºº]Z£�¶¤^ººº�
½Z¸³Z°dsZ�yuÒ¹ÎÍv³Y��Z°�Y�ª]Z£�¶¤^���

Ñ�'Zºs �´º)yv³Y�¾¬º�Y�­|ºÀ³Z*¯��¾¤�Y�½Z·vº¯ ¶º] µ{Zº�
µyYº¸-¹¾��½Y]z¯�Z·¾¯��ºuº��Z�yu�Z·v¯�²¿YsµZcº)�½Z¸³Z°d

�©vº¯Ò¶¤^º��v³yYu�¾³Zº�*¿�>Z^¿zº¤c�bÀº°·Y��¿Y|�Y�Z]�¾«¹
µyYº¸-�v¯�aYzgY�µ{Zº� �Zº cyY¾¯�\«Z��½Yuº��©Zh¯�±Yº´��¶]

µyYº¸-�vº¯ ®¸º�½Y�µ{Z��©v¯�'º³�r�Z��yu�¾��½YÏÍyu�¶¤^�
u¹voÖb�Y�±M�¾¤�Y�v¯�®¸��z]Yz]��

Ò��´º)yv³Y�aYzºgY'Zºs��Y�vº¯ yu�>Zº�Z�Y�µ{Zº�¬¾�©¹Y�
µ{Z�¾¯�µv·Z�¯�Z·b�Y�|À#Z³�Z^¿z¤c�zcÇZ]�½Z·v¯�zgY�¹ uº��
Ó�µ{Zº� ª]Z¤dº¯ aYzºgYµv°���¤³�®·�y¹Zl¯�½Z·zÀÀ�c�yu�½Y

¾°³�Z ¿Y�Z·�µ{Z��¾¿YzÀ¯¹�~³Z)z�v´)�²¿Y�bÀ°·Yyu�aYzgY�¶³º-
b�Y�²À¿Z��½Z¸�³Z)z��{Y�zd�À]ÇZ]�½Z¸�³Z)z��

Ô�µ{Zº� aYzºgY�²¿zdº�À]ºl¯�½Zº·Zµ{Z��r�Z��yu�®·�y¹½Z·
(¿u|º³¶º]®·�G�Dd��¾¯�¶�oÈ¯uº��¶]yu�aYzgY�²¿Y��µ¹È�

b�Y�zd�À]�¶]Z�¯�½Z¸³Z°dsZ��r�Z��
Õ�µ{Z��¾�³Z)z��r�Z��`´¯Yu�aYzÀÀ�c�\�oz]�®·�y¹Zl¯�½Z·

`¬�Z��G�D�¾¯�bÀ�^c�¾�º´À��>Z^¿z¤c�ª*��(¿�{Yv´)�¶³º-�²¿Y
°�� Z]�½Z¸³Z°dsZ��yu�uz*¬)zb�Y�uº¸�¯�zd�À]�¶]Z�¯�½Z¸�³Z�

£¾³Yuyv
YµyZ°�� ¶]�aZ¤À¤pc� ¾¬¯� mz�� ¢¿z�� {Y� ¾cZ¤À¤pc� µ%¹z�� ²¿

ÐÎÐÍÐÏÓÖ­Zl³Y�yº�)�¾°¬��½Z¸�·¹&��½Yyº��b¿Z°o�Z]�¹
v¿M�¾¯�ª°��¶]�¾³Yuyv£�¶¬À�¹�²¿v]�¶)�b�Y�¶d�Z¿�
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¶¯Z³�µ%Y¹
�� IUHH�ILHOG��������������������
�� VLWH�FLW\ LQWHUDFWLRQ�������������������������������
�� YLVFRXV�ERXQGDU\
�� WUDQVPLWWLQJ�ERXQGDU\

�� TXDGULODWHUDO�������������������������
�� WULDQJXODU
�� FRPSOH[�UHVSRQVH���������������
�� WUDYHO�WLPH

�� VLQH�VZHHS
��� QRLVH

¯�kYz
�� 6WHZDUW��-�3��6HHG��5�%��DQG�)HQYHV��*�/�³(PSLULFDO�

(YDOXDWLRQ� RI� ,QHUWLDO� 6RLO� ± 6WUXFWXUH� ,QWHUDFWLRQ�
HIIHFWV�´�3((5 ± �����������

�� :LUJLQ�$��DQG�3�<�%DUG��³(IIHFWV�RI�%XLOGLQJ�RQ�WKH�
'XUDWLRQ� DQG� $PSOLWXGH� RI� *URXQG� 0RWLRQ� LQ�
0H[LFR� &LW\�´� %XOO�� RI� 6HLVPRORJLFDO� 6RFLHW\ RI�
$PHULFD��9RO������1R�����SS���������������

�� %XLOGLQJ�6HLVPLF�6DIHW\�&RXQFLO� �%66&��� ³1(+53�
5HFRPPHQGHG� 3URYLVLRQV� IRU� 6HLVPLF� 5HJXODWLRQV�
IRU� 1HZ� %XLOGLQJV�� SDUW� ��� 3URYLVLRQV� DQG� SDUW� ���
&RPPHQWDU\�´�5HS��1R��)(0$����$�������

�� ³8QLIRUP� %XLOGLQJ� &RGH� �8%&��� ´� ,QWHUQDWLRQDO�
&RQIHUHQFH�RI�%XLOGLQJ�2IILFLDOV������

�� $SSOLHG� 7HFKQRORJ\� &RXQFLO� �$7&��� ³7HQWDWLYH�
3URYLVLRQV� IRU� WKH� 'HYHORSPHQW� RI� 6HLVPLF�
5HJXODWLRQV�´�5HS��1R�$7&������������

�� ZROI�� -�3�� '\QDPLF� 6RLO� ± 6WUXFWXUH� ,QWHUDFWLRQ��
3UHQWLFH�± +DOO�(QJOHZRRG�FOLIIV��1�-��������

�� ZROI�� -�3�� 6RLO� ± 6WUXFWXUH�,QWHUDFWLRQ� $QDO\VLV� LQ�
7LPH�'RPDLQ��3UHQWLFH�+DOO��,QF��������

�� 'DV�� %�0�� ³3ULQFLSOHV� RI� 6RLO� '\QDPLFV�´� 3:6�
.(17�������

�� &ORXJK�� 5�:�� DQG� 3HQ]LHQ�� -�� '\QDPLFV� RI�
6WUXFWXUHV��0F�*UDZ�± +LOO��,QF��������

��� &KRSUD�$�.���'\QDPLFV�RI�6WUXFWXUHV��3UHQWLFH�+DOO�
,QF��������

��� 6WHZDUW�-�3���)HQYHV�*�/���5�%���6HHG�³6HLVPLF�6RLO�
± 6WUXFWXUH� ,QWHUDFWLRQ� LQ� %XLOGLQJV�� ,�� $QDO\WLFDO�
0HWKRGV�DQG�,,��(PSLULFDO�ILQGLQJV�´�-��RI�*HRWHFK��
(QJQJ���$6&(����������������

��� /\VPHU�-���8NDGD�7���7VDL�&�)���+�%��6HHG�³)/86+��
$�&RPSXWHU�3URJUDP�IRU�$SSUR[LPDWH���'�$QDO\VLV�
RI�6RLO�± 6WUXFWXUH�,QWHUDFWLRQ�3UREOHPV�´�((5&����
���������

��� 0H\PDQG� 3�-��� ³6KDNLQJ� 7DEOH� 6FDOH� 0RGHO� 7HVWV�
RI� 1RQOLQHDU� 6RLO�3LOH�6XSHUVWUXFWXUH� ,QWHUDFWLRQ� LQ�
6RIW�&OD\�´�3K�'��'LVVHUWDWLRQ��'HSDUWPHQW�RI�&LYLO�
(QJLQHHULQJ�RI�&DOLIRUQLD��%HUNHOH\�������

��� <DQR� 7��� .LWDGD� \�� ,JXFKL� 0��� 7��� +LURWDQL� .���
<DVKLGD�³0RGHO�7HVW�RQ�'\QDPLF�&URVV�,QWHUDFWLRQ�

RI� $GMDFHQW� %XLOGLQJV� LQ� 1XFOHDU� 3RZHU� 3ODQWV�´�
��:&((� �����

ÎÒ�ºº� ­Z´ºº¸]� �z�½ �Yyººº¯ ¾-ººº� ��µ��´¾ºº*À¯Z´¿u�ªÀºº¬pc
µ{Zºº�²À¯{zººgY bººpc�±ººº�v¯Z¿�¾p�ºº� ¾ºº�Z]�½Zºº·µ{zºº«

µ{Zº�zgY¹�±Z*¯yuzºÀ�d¯y¹Zºl¯�½Zº·³¶ºº«|«{�¶¯Z´�·¹&���
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